Phosphorylation of extracellular-regulating kinase in NMDA receptor antagonist-induced newly generated neurons in the adult rat dentate gyrus.
Neurogenesis in the adult brain is promoted by various stimulations. NMDA receptor blockade enhances neurogenesis in the hippocampal dentate gyrus. There is no agreed conclusion, however, as to whether newly generated neurons after NMDA receptor blockade obtain functional properties. We investigated the functional maturation of newly generated neurons after NMDA receptor blockade. In the dentate gyrus, 80% of newly generated cells differentiated into the phenotype of mature neurons at 29 days after the single intraperitoneal injection of an NMDA receptor antagonist MK-801. The number of newly generated neurons after MK-801 treatment was significantly greater than that in the saline-treated group. The neurogenic basic helix-loop-helix transcription factor NeuroD protein in the dentate gyrus after MK-801 treatment was expressed transiently in proliferative cells, but not in mature neurons. To determine functional properties of newly generated neurons, we administered NMDA to the lateral ventricle. As an in vivo response, we assessed extracellular-regulating kinase (ERK) phosphorylation. The newly generated neurons showed ERK phosphorylation by NMDA administration as seen in surrounding mature neurons. The number of newly generated neurons, which responded to NMDA receptor stimulation, increased with time after MK-801 treatment. The present study provides evidence that newly generated neurons in the adult hippocampus after NMDA receptor blockade acquire biochemical function in vivo.